Evidence had shown that the critical issue in poultry production in Nigeria is that of low production and inefficiency in resource allocation and utilization. This has adversely affected the production and supply chain. This study was designed to measure the level of technical efficiency and its determinants in poultry broiler production in Umuahia Capital Territory of Abia State, Nigeria. Multi-stage sampling technique was used to select 60 poultry broiler farmers from which the input-output data were collected using a structured questionnaire. The estimated stochastic (Cobb-Douglas) frontier production function showed that stock-size, feed intake and labour input were critical variables that affected farmers output at 1.0% risk level respectively. Drugs and medication and depreciation cost were not significant at given levels. The result showed that the estimated farm level technical efficiency ranged from 08% and 97% with a mean of 75%. The socio-economic determinants of technical efficiency were Extension contact, household size, age and educational level. Therefore, to close the protein insufficiency gap, government should motivate Extension Agents to increase the frequency of contact to the farmers and thus, aid in increasing broiler production efficiency. Though the technical efficiency of the poultry broiler farmers is high but they are not fully technically efficient. There is room for efficiency growth
Introduction
Animal protein is crucial for normal physical and mental development of the human being. Its deficit has serious adverse effects on the economic development of the country in terms of reduction in human productivity, incidence of high infant mortality, malnutrition and related diseases (FAO, 1985) .
The major sources of animal protein in Nigeria are cattle, fish, sheep, goat, pigs and poultry. Poultry production especially the broiler enterprise has great potentials for increasing protein supply in Nigeria. This is ascribed to the fast growth rates and prolificacy of the animal. Poultry also offer short-term investment opportunities and thus helps to increase meat availability thereby, improving the standard of living of the people (Onyenweaku and Awuja, 1991) .
The major problem of the poultry production in Nigeria is that of low productivity and inefficiency in resource allocation and utilization (Onyenweaku and Effiong, 2006) . The poultry industry in Nigeria is characterized by high production costs, low profit margins, and high feed bills. Olayide (1976) , showed that increase in livestock production in Nigeria derives mainly from average expansion rather than higher intensification and productivity of resources. This implies that the present production and supply chain is inadequate (Olaofe, 2004) , hence the need to provide present and intending broiler farmers with useful information that will assist and sustain poultry industry in Nigeria.
The concept of efficiency in the use of farm resources is concerned with the relative performance of the processes used in transforming given inputs into outputs. There are basically three major types of efficiency, viz, technical, allocative and economic efficiency. Technical efficiency refers to the ability of firms to employ the best practice in the production process so that not more than the necessary amount of a given set of inputs is used in producing the "best" level of output (Carlson, 1972) . Allocative efficiency refers to the choice of optimum combination of inputs consistent with the relative factor prices (Nwaru, 1993) . On the other hand, Economic efficiency is the ability of a farm to maximize profit (Onyenweaku et al, 2004) .
1.
to estimate the technical efficiency in poultry broiler production in Umuahia capital territory; 2.
to estimate the determinants of technical efficiency in the study area;
Methodology (a)
The Study Area:
The study was conducted in the Umuahia capital territory which comprised 4 local government areas viz: Umuahia North, Umuahia South, Ikwuano and Isiala Ngwa South. This area was purposively chosen due to the intensity and predominance of poultry broiler production (Echebiri, Igwe and Okwu, 2006) . Purposive and Multi-stage random sampling techniques were used in the selection of samples. First, Umuahia North and South were purposively selected due to their being the nucleus of the Abia capital territory and the intensity and population of poultry broiler production in the two local government areas (USLEEDS, 2006 and UNLEEDS, 2006) . Second, 14 autonomous communities or political wards were selected from the two local government areas. This gave a total of 28 autonomous communities. Third, 20 villages were randomly selected from the autonomous communities ensuring that 10 villages each were selected from each local government area. The sample frame of the broiler poultry farmers were obtained from the Agricultural Extension agents in charge of the circles. Finally, 3 broiler poultry farmers were randomly chosen from each village giving a total sample size of 60 broiler poultry farmers. Instrument of data collection was a well structured questionnaire. Objectives I and ii were analyzed and inferences drawn with the use of multiple regression analysis precisely the stochastic (Cobb-Douglas) frontier production function.
(b)
Theoretical Framework:
A stochastic production function is given by
where Y i is output of the i-th farm, X i is the vector of input quantities used by the i-th farm, β is vector of unknown parameters to be estimated; ƒ( ) represents an appropriate function (e.g. Cobb Douglas, translog, etc). The term V i is a symmetric error which accounts for random variation in output due to factors beyond the control of the farmer e.g. weather, disease outbreaks, measurements errors, etc, while the term U j is a non negative random variable representing inefficiency in production relative to the stochastic frontier. The random error V i is assumed to be independent and identically distributed as N(0, 0 u 2 ) random variables independent of the U is which are assumed to be non-negative truncation of the N(0, 6 u 2 ) distribution (i.e. half-normal distribution) or have exponential distribution (Aigner, Lovell and Schmidt, 1977) .
The stochastic frontier was independently proposed by Aigner, Lovell and Schmidt, (19977) and Van den Broeck (1977) . The technical efficiency of an individual farmer is defined in terms of the ratio of the observed output to the corresponding frontier output given the available technology (Onyenweaku and Effiong, 2006) .
The parameters of the stochastic frontier production function are estimated using the maximum likelihood method.
(c) The Empirical Model:
For this study, the production technology of poultry broiler farmers in Umuahia capital territory of Abia State is assumed to be specified by the Cobb Douglas frontier production function defined as follows:
In Q = b 0 + In order to determine factors contributing to the observed technical efficiency, the following model was formulated and estimated jointly with the stochastic frontier model in a single stage maximum likelihood estimation procedure using the computer software frontier version 4.1 (Coelli, 1996) as follows: While a 0 , a 1 a 2 ………a 9 are the parameters to be estimated.
Results and Discussion
The mean socio-economic characteristics of the poultry broiler farmers are presented in Table 1 . The table shows that the mean age of the broiler farmers was 38 years. The attraction of the youths towards broiler production could be because of the inherent viability and profit potential of the business (Chukwu, 2007) . The result shows that the typical poultry broiler farmer had 7.5 years of education. The level of education attained by a farmer not only increases his farm efficiency and productivity but also enhances his ability to understand and evaluate new production technologies (Obasi, 1991) . The result further indicates that the mean farming experience of the farmers was 4.4 years. Experience in farming is a key factor affecting production. The longer the years of farming experience, the more exposed the farmer becomes and the more efficient the farmer is expected to be (Nwaogu, 2006) . The mean stock size of the farmers was 271.4 broilers. This indicates that the study area is characterized generally by smallholder farmers. This is in consonance with Omotosho and Ladele (1998) that classified poultry farm of 1000 birds and below as small-scale. The mean household size of the broiler poultry farmers was 6 persons. This has implication on the provision of labour in the farm. Table 2 . The table shows that of the five production factors, stock size, feed intake, and labour input were highly significant at 1.0% risk level and this, have high influence on the value of output of broilers. The estimated coefficient for stock size is positive (6.239) and implies that every one percent increase in stock size, would lead to 6.239 percent increase in the value of broilers produced. This is in consonance with Effiong (2005) and Nwachukwu and Onyenweaku, (2007) that the larger the stock size, the less inefficient a farmer becomes.
Consistent with classical production theory, feed intake had a positive coefficient and statistically significant at 99% confidence level. With an elasticity of 1.130, the enterprise operates in stage one of the classical production function and by implication, increase in feeds intake should be encouraged. This result is consistent with the findings of Belbase and Grabowski (1985) whose study established that production and quantity of feed are directly related.
Labour input has a coefficient of -1.169 and has high t-value (9.766). Its implication is such that increase in labour input reduces technical efficiency. Given the production elasticity of -1.169, the poultry broiler farmers in the study area are either misallocating or over utilizing labour. This finding contradicts Iwueke (1987) and Ezeh (2006) that farm operations especially in Nigeria are labour intensive. 
Sources of Technical Efficiency:
The determinants of technical efficiency in poultry broiler production are presented in Table 3 . The result of the analysis showed that age, education, extension contact and household size were statistically significant at varied risk levels. Farmer's age showed a negative relationship with technical efficiency. This result agrees with that of Onyenweaku, Igwe and Mbanasor (2004) , Onyenweaku and Nwaru (2005) , Ayibefun and Daramola (2003) ; Okeke, (2000) which implied that increasing age would lead to decrease in technical efficiency since aging farmers would be less energetic to work in the farm. But this result disagrees with those of Belbase and Grabowski (1985) (2000), Amaza and Olayemi (2000) , Belbase and Grobwoski (1985) , Kalijaran and Shand (1986) and Bravo-Ureta and Pinheiro (1997) whose results showed education and technical efficiency to be positively related.
Extension Contact has a positive coefficient and statistically significant at 5% risk level. This result is in consonance with Ayibefun, Ademola and Obioma (2000), Onyenweaku, Igwe and Mbanasor (2004) , Amaza and Olayemi (2000) and Kalijaran (1981) .
Household size is found to be positive and significant. This suggests that larger households may utilize family labour which helps in reducing labour cost and creates formidable basis for improved technical efficiency (Mubmik and Flinn, 1998) . However, this result disagrees with the findings of Nwachukwu and Onyenweaku (2007) , Onyenweaku and Nwaru (2004) and Bravo-Ureta and Pinheiro (1997) , which showed household size and technical efficiency to be negative and significantly related.
The diagnostic statistics have coefficients that are all statistically significant at 99% confidence level. The coefficient of total variance (6 2 ) is 1.950 while the variance ratio (Y) is 0.992. Variance ratio measures the ratio of the variance of farm specific technical efficiency to the total variance. This means that 99.2% of the variations in output among the broiler farmers were due to the disparities in technical efficiency. The total variance of 1.950 is statistically significant and as such, indicates a good fit and the correctness of the specified distributional assumption of the composite error term. Log likelihood function -24.899 *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Table 4 presents the distribution of technical efficiency of the broiler farmers in Umuahia capital territory. It shows that about 87% of the broiler farmers in the study areas operate within technical efficiency range of between 0.61 and 1.00. The estimates are skewed to the right, implying high level of efficiency. The minimum efficiency is 0.08 which indicates gross underutilization of resources while the maximum technical efficiency is 0.97. In other words, the best technically efficient broiler farmer operates almost on the frontier. Given that about 87% of the broiler farmers have efficiency indices above average (0.50), the frontier broiler farmers therefore are more or less output maximizers while the non frontier broiler farmers represent only 13.33%.
Distribution of Technical Efficiency:
To bridge the wide gap between the technical efficiency levels of the best and the worst broiler farmers, the average broiler farmer needs a cost saving of 22.68% to become the best efficient broiler farmer. 
Conclusion and Recommendation
The results of this study showed that technical efficiency of poultry broiler production in Umuahia capital territory, Abia State is relatively high. Individual levels of technical efficiency ranged between 8% and 97% with a mean of 75%, suggesting that opportunities still exist for increasing productivity and incomes of broiler farmers in the study area. This can be achieved by increasing the efficiency of resources used at the farm level up to 25%. Based on the findings of this study, the following recommendations will suffice in improving the efficiency of broiler farmers: i. Policies aimed at increasing broiler farmers scale of operation through improved access and subsidies to production inputs like feed, drugs/medicine and capital as well as targeting relevant policies at experienced broiler farmers, will be necessary for increasing efficiency. ii.
Extension agents should be motivated continually by giving them facilities and their monetary allowances increased so that they can frequently visit the farms and introduce new packages of technologies that promote productivity and efficiency to the broiler farmers.
